and 5 suffered from pure chorea. Ten patients (42%, 7 women) developed 11 recurrent episodes of chorea 3 months to 10 years after the initial episode. Association of recurrent chorea with RF could be suspected in only 6 episodes: cessation of prophylactic antibiotic treatment or poor compliance in 4 patients and rise in antistreptolysin O titers in 2. In an 18-year-old woman, chorea recurred during her first pregnancy. At recurrence, chorea was the sole rheumatic sign in all 9 patients who had 1 recurrent episode. In the patient with 2 recurrent episodes, mitral regurgitation developed into mitral stenosis. No statistical differences in previous RF activity and rheumatic cardiac involvement between patients with recurrent SC and patients with a single episode could be found.
Conclusions:
In a significant subgroup of patients, SC recurrence might not be a true relapse of rheumatic fever. It might represent either a primary underlying abnormality that renders patients susceptible to developing such a movement disorder or the outcome of permanent subclinical damage to the basal ganglia following the initial SC episode.
Arch Neurol. 2004; 61:1261 -1264 S YDENHAM CHOREA (SC) IS THE central nervous system manifestation and one of the major criteria of rheumatic fever (RF).
1 Although the decline in RF incidence in developed countries has been associated with a decrease of SC, 2 there are still outbreaks of both RF and SC. [3] [4] [5] [6] The prevailing hypothesis is that the chorea in RF is mediated by group A Streptococcus infections triggering an autoimmune response directed at the basal ganglia. 4, 7 However, with no definite laboratory confirmation, diagnosis of SC is based on the clinical context and requires exclusion of other conditions. 4, 6, 8 It is recommended to treat patients with SC with penicillin prophylaxis to prevent recurrent attacks, even if they do not appear to have rheumatic heart disease. 6 Sydenham chorea is usually a monophasic event. However, in 20% of patients, recurrences, usually within several months of the initial episode, take place and are considered RF relapses. 9 We have observed several patients with delayed recurrences of chorea that were not accompanied by active RF. This prompted us to conduct a prospective study of patients with SC to evaluate the rate, nature, and course of recurrences and to examine their relation to RF activity, signs, and antibiotic treatment.
RF was based on the revised Jones criteria.
1 Cardiac involvement was assessed clinically and by echocardiography in all patients. [10] [11] [12] [13] The diagnosis of SC was made after exclusion of other causes. 4, 8, 14 All patients underwent routine blood, throat culture, C-reactive protein, erythrocyte sedimentation rate, thyroid function, rheumatoid factor, antinuclear antibodies, anticardiolipin antibodies, antistreptolysin O titers, serum ceruloplasmin, electrocardiogram, 2-dimensional echoDoppler cardiography, electroencephalogram, and brain computed tomography tests. 8, 14 Patients were considered to have pure chorea if there was no evidence of other signs of RF. Chorea severity was graded as minimal, moderate, or severe. 15 At time of diagnosis, all patients with SC received prophylaxis with 250 mg of oral penicillin twice daily until the age of 18 years.
Recurrence was defined as the development of new signs, lasting more than 24 hours and separated by a minimum of 2 months from the previous episode. At time of recurrence, patients were assessed for RF activity. Workup consisted of clinical examination, echo-Doppler cardiography, electrocardiogram, erythrocyte sedimentation rate, C-reactive protein, antistreptolysin O titers, antinuclear antibodies, anticardiolipin antibodies, and throat culture tests. Patients were observed from 1 to 14 years after the initial SC episode, and at least for 1 year after recurrence. For statistical analysis, categorial variables were compared by the Fisher exact test, and continuous variables were compared by t test.
RESULTS

CHARACTERISTICS OF ALL PATIENTS WITH SC
Twenty-four patients had SC ( Table 1) . These included 16 women and 8 men. Age at onset ranged from 4 to 13 years. Most patients (18/24) came from large families of 4 or more siblings. Familial chorea/RF was present only in 2 cases. Chorea severity was minimal in 8 patients, moderate in 12, and severe in 4. Chorea was mostly bilateral at initial examination (19/24); hemichorea was detected in 5 patients. Other than the chorea findings, the neurological examination results were normal in 12 patients, hypotonia was found in 10, and unilateral weakness ipsilateral to the hemichorea was found in 2. In most patients (14/24), valproic acid treatment was effective.
In all patients, laboratory results for causes other than RF were negative, and brain computed tomographic results were normal. Electroencephalogram was unremarkable in all but 2 patients who had abnormal tracings with intermittent slow wave activity.
Diagnosis of SC was easily established in 19 patients (79%), based on the clinical setting and the presence of other major RF signs, which coincided with the appearance of chorea in 11 patients, preceded the appearance of chorea for 6 to 12 months in 6 patients, or appeared 3 months to 1 year after the appearance of chorea in 2 patients. Major signs included valvular pathologic features in 18 patients and arthritis in 1. Mitral regurgitation was the typical finding present in all patients with cardiac involvement: isolated in 16 or associated with mitral stenosis or tricuspid insufficiency (1 patient each).
In 5 patients with pure chorea, there were no other major RF signs or any laboratory evidence of an acute RF attack, except for increased antistreptolysin O titers in 1 patient. In these patients, diagnosis was based on exclusion of other causes. There were no cases of persistent chorea.
CHARACTERISTICS OF PATIENTS WITH RECURRENT SC
Eleven recurrences were recorded in 10 (7 women) of the 24 patients with SC (Table 1 and Table 2 ). The interval between the initial episode and the recurrence ranged from 3 months to 10 years. Eight recurrences occurred within the first 18 months following the primary episode. One patient had a second relapse 2.5 years later, and in 2 others the second relapse appeared 5 and 10 years after the initial event. Antistreptolysin O titer at recurrence was elevated only in 2 patients and borderline in 1. In the 9 patients with only 1 recurrence, chorea was not associated with any clinical evidence of active RF. In the patient with 2 recurrent episodes, mitral regurgitation evolved into mitral stenosis at the second episode. Association of recurrent chorea with RF could be suspected in only 6 episodes: cessation of prophylactic antibiotic treatment in 3 patients (in 1 patient who did not have any evidence of RF during the initial episode, it retrospectively supported the diagnosis of SC); poor compliance (1 patient); and rise in antistreptolysin O titer in 2. In an 18-year-old woman, chorea recurred during her first pregnancy (see case report). In the remaining patients with recurrent chorea, no possible trigger was identified.
Comparison of clinical, laboratory, and serological parameters between patients with a single episode of SC and those who developed recurrent chorea ( Table 3) did not yield any statistical difference. There was no change in the cardiac findings. Penicillin prophylaxis was reinitiated, but because the patient was pregnant, no symptomatic therapy for the chorea was added. A month later, and because the disabling movements were still present, haloperidol treatment was begun. The chorea disappeared after a few weeks, and treatment was discontinued.Shedeliveredanormalbaby.Ayearlater,without penicillin prophylaxis, a second pregnancy and delivery were uneventful.
COMMENT
The age and sex distribution and the clinical profile of our patients with SC are similar to those reported in other series. [6] [7] [8] 14 In most of our patients, the presence of other RF signs established the rheumatic origin of the chorea and indicated antibiotic prophylactic therapy. In 1 of the 5 patients with pure chorea, recurrence occurred after antibiotic discontinuation, confirming retrospectively the probable infectious cause of the chorea.
In the present study, a relatively high rate of recurrence was observed (in 42% of our patients), as compared with previous reports: 25% in Australia 16 and 20% in Brazil, 14 Israel, 17 and the United States. 18 This could be attributed, in part, to the long follow-up period and to the fact that in 3 cases the recurrence of chorea took place more than 2 years and up to 10 years after the initial episode. Thus, SC recurrences might be underestimated. However, in contrast with a recent publication, 14 none of our patients had persistent chorea. We were unable to delineate any clinical parameter that might distinguish between patients with and without recurrence and thus identify at the first episode patients with a higher risk of recurrence. Surprisingly, RF recurrence was clinically restricted to central nervous system involvement in nearly all cases (10 of 11), and only 1 patient had a change in cardiac involvement during recurrence. Moreover, at the time of SC recurrence and up to 1 year of follow-up, none of the 9 other patients showed other major RF signs.
Recurrence of chorea was associated in 2 patients with a rise of antistreptolysin O titer; in 4 other episodes, it occurred after discontinuation of the antibiotic prophylactic therapy or poor compliance. In the remaining 5 recurrences, no clinical or laboratory evidence could support linking the relapse of the chorea with RF activity. One of these patients was the woman who suffered a recurrence during pregnancy, a recognized setting for chorea (chorea gravidarum). 19 These findings might suggest that recurrent chorea in patients with a history of previous SC is not always due to RF activity and that recurrent chorea and RF do not share the same underlying pathogenesis. In some of the patients, a recurrent choreiform episode might either represent another primary underlying abnormality that renders patients susceptible to developing such a movement disorder, SC inclusive, or be the outcome of permanent subclinical damage to the basal ganglia following the initial SC episode. Further studies comparing immunological aspects of recurrent vs nonrecurrent cases would be important in further elucidating the pathogenesis of recurrent chorea in this patient population. 20 
